Molecular insights into quorum sensing in Acidithiobacillus ferrooxidans bacteria via molecular modelling of the transcriptional regulator AfeR and of the binding mode of long-chain acyl homoserine lactones.
Amino acid sequence alignments of the transcriptional regulator AfeR, which is involved in type 1 quorum sensing (QS) in Acidithiobacillus ferrooxidans bacteria, with other acyl homoserine lactone (AHL)-dependent QS regulators, revealed the presence of strictly or highly conserved residues located in the active site of these proteins. As a consequence, a model of AfeR was constructed to study the binding mode of long-chain AHLs using molecular dynamics and subsequent rigid ligand docking. This study, performed on the tetradecanoyl homoserine lactone C14-AHL, showed that the binding mode involved a curved conformation. Based on these results, the binding mode of tetradec-7-Z enoyl homoserine lactone, an AHL that is conformationally constrained due to the presence of the cis double bond, was investigated. This mono-unsaturated AHL with its preferential curved shape conformation was found to be particularly well adapted to the active site of AfeR. These results should be helpful in the rational design of QS modulators with potential biotechnological applications and especially in the improvement of industrial bioleaching from ores.